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(54) PHOTOSENSOR 
(57)Abstract: 

PURPOSE: To obtain a photosensor enabled to respond with a high speed and moreover having 
high sensitivity by a method wherein an amorphous semiconductor layer is accumulated on an 
insulating substrate interposing a metal layer to be used as a gate electrode and a insulating 
layer between them, a source electrode and a drain electrode are provided thereat, and they are 
connected to a DC electric power source. 

CONSTITUTION: The Al layer to be used as the gate electrode 12 is adhered on the insulating 
substrate 11 of glass, etc., the upper part thereof is covered with an alumina film 13 generated 
by oxidation of the electrode 12, and the amorphous semiconductor layer 14 of silicon, etc., is 
accumulated thereon. Then the source electrode 15a and the drain electrode 15b are provided 
thereon interposing the prescribed interval between them, and the electrodes 15a, 15b thereof 
are connected to the DC voltage source 17a connecting a current signal detector 16 in series. 
Then a DC voltage source 17b is connected also to the exposed end of the electrode 12. and 
another end of the voltage source thereof is connected to the middle point between the voltage 
source 17a and the detector 16 to be earthed. Accordingly the conductivity of the amorphous 
semiconductor layer 14 varies large by iryection of light to enhance sensitivity to light, and 
moreover sensitivity is enhanced still more when a negative gate voltage is applied. 
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Japanese Publication for Unexamined Patent Application 
No. 18978-1983 (Tokukaisho 58-18978) 

A. Relevance of the above-identified Document 

This document has relevance to claims 1 and 8 of the 
present application. 

B. Translation of the Relevant Passages of the Document 

Fig. 3 is a cross sectional view of an example of the present 
invention, and 11 represents a quartz substrate, and 12 represents an 
Al gate electrode, and 13 represents an alumina film obtained by 
oxidizing a siirface of the gate electrode 12, and 14 represents an 
amorphous semiconductor layer such as an amorphous silicon, and 15a 
represents a source electrode, and 15b represents a drain electrode, and 
16 represents a current signal detector such as a synchroscope, and each 
of 17a and 17b represents a direct current voltage source, and the direct 
current voltage source 17b applies an electric field to the amorphous 
semiconductor layer 14 via the alumina film 13. 

Fig. 4 is a waveform diagram showing a cxirrent which flows 
between the source electrode 15a and the drain electrode 15b when an 
optical modulation signal whose wave length is 5145A and optical power 
is 150pW/cm2 and pulse width is lOmssc and pulse interval is lOmssc is 
emitted under such condition that a soxirce- drain voltage is 2V and a 
gate voltage is -40V. As apparent from comparison of Fig. 4 and Fig. 2, 
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in the photosensor of the present invention, rising and breaking 
properties of the photocxirrent are largely improved compared with the 
photosensor shown in Fig. 1, and its response speed is improved. 
Further, as apparent from Fig. 4, the photosensor of the present 
invention exhibits such a superior property that: a current is reduced to 
substantially 0 level while light is not emitted. 

Note that, a reason for which the response speed is improved 
compared with the conventional photosensor may be as follows. 

The amorphous semiconductor such as amorphous silicon has a 
large amount of locahzation levels in a band gap, and electrons excited 
by the light absorption are reduced on the basis of the localization levels, 
so that the reduction of electrons is greatly influenced by distribution 
density of the locahzation levels and occupancy of the electrons. The 
photosensor of the present invention is to apply an electric field to the 
amorphous semiconductor, so that the band bends, and a relative 
position of a fermi level in the band gap varies. Thus, the electron 
occupancy of the localization levels varies, so that a locahzation level, 
having a long reduction time, which contributes to the reduction process 
is inactivated. 

Fxirther, Fig. 5 is a measured ciuve showing a gate voltage 
dependency of a hght current and a dark current of the photosensor 
shown in Fig. 3. A curve -A represents the Ught current and a curve-B 
represents the dark current. However, the cxirve-A shows a case where 
hght whose wave length is 0.6pm and hght power is SOOpW/cm^ is 
emitted. Further, the source -drain voltage is 2V. 
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As apparent from Fig. 5, when the gate voltage is negative, the 
Ught current is increased, but the dark cxirrent is not so increased. That 
is, when the gate voltage is negative, a difference between the light 
current and the dark cvirrent is enlarged, so that the sensitivity is 
enhanced. 
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